MRID 8084271

THE SCIENTIFIC BASIS FOR UNDERSTANDING
THE OFF-TARGET MOVEMENT POTENTIAL OF XTENDIMAX

INTRODUCTION

EPA approved the registration  for XtendiMax® With VaporGrip®  Technology
(XiendiMac EPA Reg. No. 524-6173 on November 9, 2016 for over-dhe-top of Dicamba-Tolerant
sovhean and cotton based on a range of scientific submissions provided to the agency over the
preceding five vears, including dozens of scientific studies and field trials assessing the polential
for spray drift and volatility, The XiendiMax label was tatlored to address that solentifio review,
with specific requirements o hmit the potential for off-target movement, including an in-field
buter, wind speed restrictions, and spray nozzle requirerments,  EPA also made explicit i the
registration that it would reevaluate the potential Tor off-turget movement prior 1o approving any
registration renewal before November 2018,

Since the November 2016 registration of XiendiMax, Momsanto has performed numerous
additional studies and assessments, including five further field stadies in locations scross the 118,
and Ausiralia, three additional studies modeling the possibility of volatilization, and one additional
humidome study,  In this effort, Monsanto has worked with EPA and university sclentisis,
regarding the protocols for multiple of these field studies, and has performed other specific
analtyses requesied by EPA. Indeed, field studies have been performed over crops planted in a
broad range of geographies, temperatures and soil types with a range of pH levels that are highly
representative of farming conditions in all U8, states where cotton or soybean are grown.

To date, all of the post-registration field studies and modeling data confirms the sclentific
conclusions EPA reached in the 2016 XtendiMax registration, that under the XtendiMax lubel

reaquiremends: {1 vapor deift ocowrring due 1o volatilization should not result in impacts off the
weated feld; and (2) spray deift will not ocour past the label™s required buffer distances bn amounis

.

that would have an adverse effect on plant height.! This submission summarizes that body of hard
serentific evidence,

I nddmon o all of these supplemental scientific analyses, Monsanto also addresses heredn
mguinies of offarget movement reported o Monsanto during the 2017 and 2018 seasons
regarding slleged dicammba drift, Multiple now dicamba horbicides were applied in 2017
(Engenia®, XiendiMax, FeXapan™ for over-the-top use, while older higher volatliny
tormulations that lack label yestrictions intended o lmit the potential for off-target movement
remaingd inouse tn many locations for multiple purposes, including for use over com (which is

VULSCEPALMISRE Herbivide, EPA Reg. No. 524-382 (Acrive Ingredient: Dicumba Digheolamine
Solry wnd MITHS herbivide (Xtendimax), EPA Rep. No. 524617 (AL Diglveolamine Salt with
VaporGrip™) — Review of EFED Aciions and Recent Pata Submissic wociated with Spray
and Vapor Drift of the Proposed Section 3 New Uses on Dicamba-Tolerant Sovbean and Cotion,
Second Addendum to the Environmental Fate und Ecologival Risk Assessment for Dicamba
GA valt and ity Degradate, 3.0-dictiorosalioviic acid (DCSA) for the Section 3 New Use on
Hoummiue-Tolerant Xovbean a1 6.
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naturally tolerant o dicamba) and on pastures.  The scientific evidence does pot support an
assuraption that the symptomology alleged in these reports is caused by the vse of XiendiMax i
accordance with label requirements. As o threshold matter, although 2017 saw an increase i
reported complaints of alleged dicamba drift in specific locations and geographies, the frequency
of complaints has dropped this vear both i actual terms and in a pec-milhion acres sprayed basis
{as of July 19, 2018).7 And the official 2017 soybean and cotton yield reports 1 the locations with
the highest number of 2017 complaints gencrally increased or even it record yield levels. See
infra Section VI or MRID 30639401 for a detailed surmmary of state and centam county specti
reports, While a 2017 late season drought in multiple Northern Plans states inpacted, soybean
vield in those specific locations, u close evaluation of vield data across all states generally wdontifies
higher vield in locations with more of the alleged complaints—uand lower vield in locations with
fewer complaints, In other words, there is no scientific basis to conclude that 2007 complaints
regarding alleged dicamba off-target movement actually caused any wide-scale negative vield
impacts. Indeed, 2017 vields in locations with the most concentrated uses of dicamba herhicides
tended to increase. This evidence leads 1o two common sense conclusions: First, over-the-top use
of dicamba provides tremendous value 1o Arserican soy and cotton growers. Second, 1o evaluale
any report of suspected “off-target movement” of dicumba. It is necessary o caretully verify all
the relevant facts in order to support informed conclusions on an inguiry-by-inguiry hasis,
Throughout the 2018 growing scason. Monsanto hus taken exactly that approach, and has
conducied several hundred field visits to evaluate any such reports it receives. Among other things,
Monsants has learned from these evaluations that grower training has been successful, and that
any off-target movement of XiendiMax can be addressed through additional grower t Alnng.

I sum, the voluminous scientific evidence discussed herein:

s  Confirms the conclusions regarding spray drift and volatility in BPA’s 2016 risk
assessment (and subsequent addendumsy and regisiration decision.

¢  Demonstrates that there is no material difference in the volatility characteristics of
XtendiMax across a wide ranze of soil types and pH levels. geographies, and
temperatures, rebutting any hypotheses that such variations may cause volatidity in
guantities that will impuct plant height outside of the treated field.

o Rebuts any hypothests that off-target movement has caused widespread yigld
impacts by demonstrating that on a yield per acve basis, soybean and cotton vields
were higher in 2017 than in any year other than 2016, and yields were higher than
any other year in certain key states where complaints were veported to be highest—
even in the face of complaints regarding alleged off-target movement (whether
¥iendiMax or noth

o Identifies a decrease in reported off-target movement inguiries in 2018, and
identifies a series of conclusions Monsanto has reached from evaluating hundreds
of reports of alleged off-target movement, confirming again that applications of

“ .o N N . . - e N .
2 I any event., the volume of inguiries is not  reliable indicator of whether “otf-site mcidents are
occurring at unacceptable frequencies or levels.”

P
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YiendiMax in conformity with the label should not vesult in adverse effects. This
decrease in inguiries reflects the positive impacts of the voluntary label

amplifications made in 2017, mcluding grower training.

i. NEW FIELD FLUX DATA IS CONFIRMATORY OF FLUX DATA AMNALYZED
BY EPA IN 2016 REGISTRATION

Monsanto has conducted of 2 total of nine XendiMax, M1691 and XiendiMux tagk mix
el studies conducted across a wide range of soybean and cotion fields { herbicide-tolorant traits,
pre<fpost-emergent, geographies, lemperatures, humidities and soil types, of which six were
previousty submitted to EPA (Table 1} Site melearological and flux monitoring meteorological
date were recorded at each test site, and were used to calculute peak flux (volanlity) rates usIng
the serodynamic flux and integrated horizontal flux methods.” The peak flux rates from studies
conducted after the 2016 XiendiMax registration are consistent with and confirmatory of studies
submitted prior to the registration. Monsanto then utifized only the highesr peak flux rates from
these calculation methods 1o model the potential for off-target movement due 1o volatibity, Every
maodeled offsite dicamba air concentration was lower than both the NOAEC determined priov o
the 2016 registration and the refined NOAEC that was later determined at EPA’S request as
deseribed more fully below. In addition. for each of the field studics, Monsante determined how
much dicamba mass loss occirred relative to the amount of dicamba applied {percent mass 1o
peroent muss loss results tor the studies conducted after the 2016 XiendiMax regisiration were
consistent with those previously considered by EPA

! For site metenrological data, seven environmental conditions were measured at, or within close
proximity of, the test plots: (1) daily precipitation: (23 hourddy soil motstare; (33 hourdy aiv
semperature at three different heights: (4) hourdy soil temperature at three different depths; (5)
fenrly solar radiation; (8) minutely wind speed and direction at three different heights: and (7}
rminutely relasive humidity, For flux monitoring meteorclogical data, a meteorological station near
cack plot measwed three environmental conditions every minute and every hour at four different

heights above the crop canopy: (1) ale temperature; {23 wind speed; and ( 3y wind direction.

-~
Al
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A, YVolatility Field Studies Submitted Prior to the 2016 XiendiMax Registration

To evaluate the potential volatility of XtendiMax, EPA performed an independent
assessment of four fleld volatitity (flux) studies for XtendiMax and M1691 conducied in Georgia
and Tewas, LS EPA, M-1068] Herbicide, EPA Reg, No, 524-382 {Active Ingredient, Dicamba
Prigiveolamine Salt) and M-1768 herbicide (Xrendimax), EPA Eeg, Noo 324017 (AL
Diglveolamine Salt with VaporGrip™j — Review of EFED Avrions and Recent Doja Submiissions
Aszociated with Spray and Vapor Drift of the Proposed Section 3 New Uses on Dicambu-Tolerans
Sovbean and Cotton, 5-12 (Nov. 3, 2016 [hereinafter M-1768 Review of EFED Actionsh Final
Registration of Dicamba on Dicamba-Tolerant Conton and Sovhean at 18, The field studies of
XtendiMax and MI691 in Georgla and Texas tested real-world volatility potential under different
application conditions and soil types, M-I768 Review of EFED Actions, Appx. a1 6-7, MRIDs
AUEERST, JOKKRS03, 40888401, 49888403, The soil type in the four-acre Georgia field study
was ¢ Tifton loamy sand with s soil pH of 3.6; the soil type in the Hi-acre Texas field study was a
Lake Charles olay with a pH of 6.0, The peak surface soil and air temperatures during the Georgia
field study were TH7F and 89°F, respectively, The peak surface soil and air temperatures during
the Texas field study were 1853°F and 93°F, respectively.  EPA concluded that the weather
conditdons in the Texas and Georgia field studies “made for near-idealized conditions tor
volatdization occwming after applications,” thus approaching the worst-case scenario for volatility
fluxy. M-I768 Review of EFED Actioms at 6. 'The highest peak flux values following XrendiMax
and MI6OT applications on a pre-emergent soybean field in Georgia were 0.0010 ug/m7sec and
0.0069 pgimfsec, respectively. The highest peak flun values following XtendiMax and MI169]
applications on g post-emergent dicamba-tolerant cotton fiold in Texas were 0L.0003 ugfmisec and
(L0007 ug/msec, respectively (Table 2.

B. New Volatility Field Smdies Sebmitted Following the 2016 XiendiMax
Registration

Rince the initial registration in 2016, and for EPA’s evaluation for the 2018 reregistration
of XiendidMax, Monsanto has conducted g total of five additional volatility field studies. These
particular studics utilized the XiendiMax tank mix that i3 used on 90% of all dicamba-tolerant
potassivm saly) and a drift reduction agent.’ These field studies not only confinm information
provided prior to 20016, but also mimic many “real world” commercial applications and caplure
the full range of potential conditions that might cause volatility,  These studies have been
conducted m Texas, Australin, Arizona, Missourd and Nebraska,  Final reports for the Texas
(MRID 530578902 and Australia (MRID 50606801 studies have been previously submitted to
HPA.

The field studies were destgned o supplement prior sotentific evaluations, and w particulay
s address the following questions:

© A drift reduction agent such as Intact'™ is required by the XtendiMax Iabel for applivation of
XiendiMax-glyphosate tank mixes and does not impact the volatidity potential of XiendiMax,

¥
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o Are the results of studies that EPA previowsly assessed representative of
apphications g vanety of other conditinns and geographies?

o

Does volatility peak dramatically beyond three days after application?

St

Are studies conducted on small areas representative of large commercial-scale
applications?

Like the ficld studies submitted tn support of the 2016 XiendiMax registration, with the exception
of the 2017 Australia study, these field studies were conducied in accordance with FIFRA s Good
Laboratory Practice (GLP) Swandards (40 CFR. § 160).° The study designs adhered to field
volatility study soidelines as outhined in BEPA s Fate, Transport and Tramsformation Test Guideling
{2008). The measwrement of dicamba from pre-application, application, and post-application was
analyzed according to analvtical method ME-1902.° Conducting these studies required significant
man-hours and resources: for example, from field preparation to conclusion, the Arizona study
alone required 22 trained personnel spending 696 total man-hours in the held, In designing the
Australia and Arizona field studies, Monsanto coordinated testing protocol development with
agriceliural scientists at Purdue University, the University of Nebraska, and Mississippt Stade
Unniversity, and, with regard to the Arizona field study, coordinated with and incorporated many
specific recommendations from EPAL

i Texas Volatility Field Study, MRID 5057892

in October 2016, Monsanto completed s GLP volatility feld study using a XendiMax and
PowerMax tank mix in Fort Bend County, Texas, 3 key cottop-producing region. This study
evaluated volatility over three davs on two fields—one bare soil, pre-emergent field of
approximately 4.6 acres (Bare Ground 1) and one post-emergent dicamba-tolerant cotton fiekd of
approximately 9.0 acres (OTTHy  After application, samples from polyurethane foam (PUE)
collectors were collected from five sampling heights above the soil/erop surface (015, 3033, 855,
0.90, and 1.5 m) in the approximate cepter of each field at intervals of 6, 12, 24, 36, 48, 60, and
72 hours post-application. The highest peak flux rates for Bare Ground 1 and OTTH were 0.003915
pefm¥sec and 0.003032 pgimsec respectively, which are vonsistent with peak flux values from

*The Austratia field study discussed infra Section LB.3 was not a GLP study, however there were
gquality control measures in place akin to the GLP standards 1o ensure the accuracy and validity of
the study. Such measures included, for example, (1) selection of the location of individuy plots
within the larger field based on prevailing wind direction, not any specific agronomic
characteristios; (2) analysis of data in accordance with accepted statistical methods; (3)
confirmation that instruments used to measure metcorological vonditions during application were
used according to manufacture instructions: (4) monitoring by the study divector of data coblection
and analysis: and (3) review by Monsanto Quality Assurance personnel of study documentation
such as field notebooks and data contained therein,

® In addition, field exposed polvurethane foam (PUF) collectors were spiked with a known amount
of dicamba for each field study site and weathered for approxamately 6 and 12 hours to determims
the amouni, if any, of dicamba lost during sampling and to confirm the accuracy of on-field
messurements,
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the Texas and Georgia studies submitted prior to the 2016 XtendiMuax registration {Table 2). This
sdditional data demonstrates that the volatlity potentiad of a relevant dicamba tank mix
comhination 1s consistent with the dats previously assessed by EFA,

2. Arvizona Volatlity Field Study

In May 2018, Monsanto completed the field phase of a GLP field study on 26 acres of post-
cmergent glyphosate-lolerant soyvbean near Maricopa, Arizona. In designing the study protocol
Monsanto selicited feedback from EPA and incorporated study design recommendations from the
Agency, including moving the location of the flux meteorology station, analyzing the tank mix
samples for pHincthe field and in the laboratory, placing additional upwind sample collectors, eic.
Yolatility was determined by analyzing air samnples collected from (a) a single in-field wir profile
ronitoring station with collectors at five heights (approximately 0,15, 33,0035, 09, and 1.5 m
above crop height) tocated i the approsimate center of the spray arca. and (b) elght monitoring
stations located around the perimeter of the spraved application area with air monitoring collectors
at 1.5 m above orop height. Samples from PUF collectors were taken approxamately 6, 12, 24, 36,
4%, 60, and 72 hours following application. The highest peak flux rate was 0.00044 pg/m?isen,
which 15 consistent with peak flux values from the Texas and Georgia studies submitted prior o
the 2016 XiendiMax registration (Table 23 This data demonstrates that the previously assessed
studies on smaller acres are in fact representative of commmercial apphications that would take place
o farger acres and that the extreme temperatures observed during the studies do not inorease the
max i volatility measured.

3. Australia Volatility Feld Study, MRID 50606801

in December 2017, Monsanto completed a spray drft and volatihity field study in Walgen
Shire. New South Wales, Austrahia, that mimicked the real-world comnercial application of an
XtendiMax tank mix over a larger number of acres during lugh temperatures, While not a
traditional GLP study, there were robust data quality measures in place akin 1o the GLP standards
o ensure acouracy. data quality and reconstructability (all of which are critical elements of the
P standards ), The study was conducied on glyphosate-tolerant soybean totaling approximately
37 acres whivh s representative of a commercial application. Alr and soil surface temperatures
during application reached 92.2°F and [13.7°F, respectively. Post-application, air temperatires
reached appronamately 108°F during cach day of the study,

Flun was measured using an in-held alr profile monitoring station logated in the
approximate center of cach test plot spray area with sample collectors at five heights (1115, .33,
3.55. 880, and 1.5 m above the crop surface). Samples were collected from PUEs at the five
established sampling hetghts at mtervals of 6, 12, 24, 36, 48, 60, and 72 houry post-application,
The highest peak flus rate was 0.00109 ug/m¥/sec, which is consistent with peak flux values from
the Texas and Georgia studites submitied prior to the 2016 XendiMax registration (Table 23, This
addimional data azain demonstrates that the studies previously assessed on smaller scale arg
representative of larger commercial applications and that extreme temperatures do not significantdy
mergase the volatility potential of XendiMax,

3
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4. Missour: Volatility Field Study

In May and June 2018, Monsanto completed a GLE volatility field study in Scot Coumy,
Missouri, a key geographic region that reported incidents of alleged dicamba symptomology. This
study evaluated volatility over an extended duration of five days on an approximately nine-acre
field planted with dicamba-tolerant soybean. Prior to application, air samples were collected to
determine the level of backzround dicamba within the application wrea and soil samples were
collected and tested to determine soil pH and soil compesition. Following a single application of
the XtendiMax tank mix, volatility was measuved for five days by analyzing air samples collected
by 13 PUF collectors at approximately 6, 12, 24, 36, 48, 60, 72, 84, 96, 108, and P20 hours
following application. Specifically, air samples were analyzed from (&) an in-field monitoring
station in the approximate center of the spray area that collecied air samples at five different
heights, and (b) eight perimeter monitoring stations located approximately five meters from the
edge of the spraved areq that collected samples at L5 meters above the tops of the plants. The
highest peak flux rate was 0.00079 pgim/sec, which is consistent with peak flux values from the
Texas and Georgia studies submitted prior to the 2016 XtendiMax registration (Table 23 Thus
data demonstrates that confirmatory flux is observed in 4 location that had & larger number of
alleged drift complaints in 2017, that the maximum flux measured over five days is consistent with
that measured over three days, and that extrerne temperatures do not dramatically impact the
volatility potential of XiendiMax,

&, Nebraska Volatility Field Stady

tn June and July 2018, Monsanto completed an approximately 100-acre GLP volaulity
ficld study in Seward County, Nebraska, s key geographic region that reported incidents of alleged
dicamba symptomelogy. The field study was conducted over three days on an approximately 100
scre field with a 110-foot no-spray buffer around the plot, Following a single application of the
KiendiMax tank mix, volatility was measured by analyzing air samples collected by 13 collectors
at approximately 6, 12, 24, 36, 48, 60, and 72 hours following application. Specifically, air
samples were analyzed from {a) an in-ficld monitoring station i the approximate center of the
spray area that collected air samples a1 five different heights, and (b} eight perimeter momtoring
stations located approximately five meters from the edge of the spraved area that collected samples
al 1.5 meters above the tops of the plants. The highest peak flux rate was 0.00183 pgin e,
which is consiatent with peak flux values from the Tesas and Georgla studies submatted prior to
the 2016 XtendiMax registration (Table 2). Again, this data also confirms that the seualler-seale
studies are representutive of larger commerciul applications, and that extreme temperatures do not
dramativally impact the volatility potential of XtendiMax, Furthermore, the volatility results
spraying over-the-top of D'T-sovbeun and non-tolerant soybeans are consistent and confirmatory
results.

. Summary and Conclusions of Volatility Studies Submitted Before and After the
2016 Registration

Collectively, the submitted field studies capture a wide range of potential conditions that
might arise in commercial applications of XtendiMax, including large application areas, extreme
high temperatures. extreme high and low humidity, sandy soils, low or high soil pH levels and

nighttime temperature inversions, These field studies targeted key states. geographies or climates
&
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that experienced reports of alleged dicamba symptomology in 2017, and in certain cuses measure
volatility for an extended period post-application 1o caplure any possibility of volatility occurring
during an extended time period,
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The flux rates caloulated across all eight field studies 1s consistent, and 1s characterized by a peak
Flenx rate that 15 reached during the first 24 houwrs following application and low flux rates followimg
the first 24-hour period, with slight diurnal variations (Table 23 The highest peak flux value was
for MI691 i Georgia. The flux rates from studies submitted following the 2016 XtendiMax
registration are comparable to those previcusly reviewed by EPA and equal 1o or below the
srcaamum result for MI69T under a wide range of agronomicallv-relevant spray application

ACETEINTOS,

With regard o osodl pH levels, the 2017 and 2018 ficld stundies. together with prior field
studies for XtendiMax and other dicamba formulations, capture the velevant range of soil pH levels
on which sovbeans sre grown in the Untted States, I order to determine whether pH levels in the
frehd studies are representative of soybean fields across the United States, Monsanto used the
LIS1A SRURGO database to extract pH values for soil wany field on which soybeans were grown
at any point between 2012 and 2016 in six key sovbeanegrowing states—Arkansas, Georgia,
Hinows, Missourt, North Dakota and Tennessee. This analysis shows that Monsanto’s field studies
have caplured the pH levels of 9% of sovbean fields (Figure 1),

Figure 11 Comparison of soil pH measured during field volatility studies and under soybean
SrOWING aroas i SiX major sovbean growing states
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Critically, a comparison of the soil pH level from each fleld study and the estimated flux
using the aerodynamic method shows no statistically significant correlation between soil pH and
Hux {p = {L2326; Figure 23 In other words, even in particudarly acidic soils, fhas messurements
tell within the same range as for applications over less acidic sofl {compare flux measurements for
sotlsowith pH levels of 53 and 5.5 10 soils with a pH level of 6.5

it
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Figure 2: Comparison of estimate serodynaric flus during first six hours duning field volatlity
studies with measured pH
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Thus, volatility field studies conducted in 2016, 2017, 2018 and 1 priov yeurs rebut any
sugzestion that the application of XtendiMax over particularly acidic soils (with pH Jevels between
5 and 6) can cause unantivipated volatility at levels zreater than those previously determined 1n
EPA's regulatory analyses. Of course, any contrary hypothesis would also be at odds with basic
principles of chemistry, which have been addressed by chemist Dr. William  Abraham.
Specifically, VaporGrip® Techpology in XtendiMax uses an acetic acid-acetate buffering system
1o scavenge any extranecus protons that could be brought into the system from the tank mixiures,
or on the surface of folinge or soil as the spray droplets dry, thus significantly Hmiting the
formation of volatile dicamba acid.  XtendiMax is designed with the buffering capacity of
VaporGrip® Technology to contrel potential changes in pH and prevent the formation of volatile
dicamba acid. Considering most agricultural soils conducive to plant growth and development
have a resulting pH well above any that would influence increased volatility of thix technology.
the buffening capacity of YVaporGrip® Technology is adequate to resist any changes in the pH of
the residue from the spray.

1. MASS LOSS DATA FROM RECENT FIELD STUDIES FURTHER CONFIRMS
PREVIOUSLY SUBMITTED STUDIES

For cach feld study, Monsanto caloulated the mass of dicamba estimated 1o be volatilized
during the duration of the study to understand the potential amount of dicamba that conld be
transported off-target. The calculated mans loss was consistent across all field studies desonbed
herein, regardless of geography, climste, or other applivation conditions and confirmed that only
a small amount of dicamba i available to move off-target due to volatility, of which even a smaller
amount could be in contact with non-tarzet plants due to dispersive forces such as wind, These
esults further confirm FPA’s previous risk assessment conchusions that volatlity is a minor
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component of off-larget movement and the downwind buffer will be protective of potential effects
due w volatlity.

A Mass Loss Data Submitted Prior to the 2016 Registraion Shows That Minor
Amounts of Dicamba Volatihize Following Application

For the Texas and Georgla fleld studies using XtendiMax and M1691 submitied prior to
the 2016 registration. rmass losses were (1) 0.047% for the Georgia XtendiMax application (MEID

SORRRE01 (2) 0.063% for the Texas XtendiMax (MRID 49888503, (3) 0.07H% for the Georgia

L

MGG (MRID 40888401 ), and (4 0.122% for the Texas M 1631 application (MRID 49888403}

B Plew Mass Loss Damta i3 Consistent with Dain Sgbruged Prior o the 20116
Registrution
i. Texas Volatlity Feld Smdy, MRID 3057892

Por the Texas field study submitted following the 2016 registration, total mass losses for
the Bare Ground | plot was £0195%. Towal mass losses for the Cropped | plot was 0.1419%. These
mass foss caleulations are consistent with mass losses in GLF field studies previously submitted
1o BEFA,

2. Artzona Volatdiy Study

For the Arizona field study, total mass fosses were 0.094%. These mass loss calenlations
are vonsisient with mass losses in GLP field studies proviously submitted 1o EPA, thus showing
that volatility dogs not increase over larger application aress and high heat conditions,

A Australia Volatility Study, MRID S0600801

For the Australia fleld study, total mass losses werg 0.077%. These mass loss calculations
are consistent with mass losses in GLP field studies previously submitted to EPA, thus showing
that volatility does not increase over larger application areas and high heat conditions. Further,
these results show consisiency in mass oss across various high heat field studies.

4. Missourt Volatility Study
For the Missouri field study, total mass losses were L204%. These muass oss caleuiations
are consistent with mass losses in GLP field studies previously submitied 1o EPAL and show tha
rass foss does not increase significantly even over a measurement period of five days nstead of
three.
& Mebraska Volatility Study
For the MNebraska field study, total mass tosses were §.146%, These mass oss calealations

are consistent with mass losses in GLP fleld stndies previousty submitted to BPA, and show that
mges loss does ot increase significantly even over a larger applivation area (100 acres).
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L. THE REFINED NO OBSERVED ADVERSE FFFECT CONCENTRATION
{(NOAEC) PROVIDES AN ADDITIONAL MARGIN OF SAFETY

In carly 2016, Monsanto submitted a dicamba vapor oxicity response hunudome
laboratory study that was used o determine 3 No Observed Adverse Effect Concentration
(MNOAFDL As deseribed below, 1o address specific BPA copmments, Monsanio has conducted an
additional humidome study that determined a refined NOAEC, This refined NOAED more
precisely predicts the point at which exposure to dicamba will impact plant height, therchy
providing an addittional margin of safely in EPA’s analysis of the results of air conceniration
madeling studies discussed in Section 1V,

A NOAEC Caleulated Prior 10 2016 Registration (MRID 49925703,

In the first dicamba vapor oxicity respomse humidome laboratory study used o deterpune
a MOAEC, soybean indicator planis and a dicamba-containing formulation were placed mside
closed dome for 24 hours, MRID 49925703 The closed dome was placed inside a growth
chamber and the dicamba that was present inside the dome was measured. The soybean plants
were then removed from the closed dome and placed in a greenhouse where they were rated for
visual response 14 and 21 days after treatment (DATY and plant height 21 DAT, Inous 2016 nisk
assessment, EPA concurred with Monsanto™s caloulation that, based on this study, the masimum
dicamba vapor air concentration that would not adversely affect non-target plants—Hknown as the
NOAEC--i3 17.7 ng/m’. M-1768 Review of EFED Acrions at 5. EPA noted, however, that the
dose spacing in the humideme study resulted in an approximately 30x difference between the
NOAEC and the Lowest Observed Adverse Effect Concentration. Id. at 5. Thus, the NOAEC was
overly conservative and underestinied the maximum dicamba vapor air concentration that would
not adversely affect non-target plants, As such, EPA recommended an addinonal humudome study
that examined a range of doses between the NOAEC and LOAEC to provide refined, more realistic
NOAEC and LOAEC values. Jd.

B. Caleulation of Refined NOAEC (MRID 50578901 )
In response to EPA’s comments, Monsanto conducted an additional humidome study in
fate 2016 that determined a refined NCAEC, MRID 30378901, This study used the same

procedure as the previous humidome study, but used lower spacing between doses as shown below
i Table 3
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Table 3 Measured vapor-phase dicambu concentrations in humidome and corresponding plant
height measurements

Dirambs Acid Dicambs Acid
ng/PLF rzg,rﬁ2 Plant Height {in}
Treatment Spray Sclution Standard Stansdard
Mumber Composition fwiw) Mean Drevigtion Muean Mean Deviation | Significant
Delonized watsr
i & Petri dishes < 16 < 3% 28.08 1,18 MNA
1009 RMIG3E {1.2% ag)
2 & Petri dishes 5.9 3.5 31.2 28,75 1.31
455 MIBSL {1.2% ar}
& 5% Barmvel® [1.2% an)
3 2 Petrt dishes 203 &5 0.6 29.42 1.03

5% M1E51 {1.2% ae}
% 5% Banvel® {1.2% se}
4 4 Petri dishesx 344 a7 128 39,00 2.2

5% MI188T {1.2% 38}
& 5% Ranen!® {1.2% 3}
5 & Potri dishes 398 112 133 3773 1.18

759% 1691 {1.7% ae)
% 5% Banvel® {1.2% aeg)
& 2 Petri dishes £84 137 233 34,863 111 *

F5% MIBBL{1.2% an)
& &% Banvel® {1.2% ae)

L]

7 4 Petri dishes 13494 113 A44 21.08 £.47 *
EH MIESL {1.23% ag;
& 5% Banvel® {1.2% ag}
& & Petrt dishes 1546 538 337 138.3¢ .87 i

Mo plant height effects to soybean plants were observed as a resull of vapor-phase exposure
to dicamba at concentrations of 138 ng/m® and below (Treatments | through 33 Therefore, the
refined NOAFC was 13% ng/m’, which should supplant the previous NOARC used in EPA’s 2016
visk assessment. This refined NOAEC adds an addiional pargin of safety to EPA’s nsk
assessment, which evaluated air concentration and dicamba deposition as deseribed below.,

IV,  NEW DICAMBA AIR CONCENTRATION AND DEPOSITION MODELING 18

CONFIRMATORY OF MODELING RESULTS ANALYZED BY EPA IN 2016

REGISTRATION

WMensanto has conducted a total of seven modeling studies using peak flux data from field
studies 1o predict “upper-bound peak” or “worst-case” dicamba deposition and air concentration
i three locations in key soybean or cotton-growing regions.” These stadiex used the Probabilistic
Exposure and Risk model for FUMigants or PERFUM (air concentration) and the AERMOD
{deposition) maodels, which have been adopted by EPA and are the Agency’s preferred madels for

" The locations modeled were Peoria, IHincis; Lubbock, Texas: and Raleigh, North Carolina.
Multi-vear meteorclogical files for each location were developed using standurd EPA pre-
processor programs and National Weather Service data sourees.

L4
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such modeling. For the deposition analyses, AERMOD was used 1o estimate 24-hour averags
dicamba deposition for several downwind distances from the edge of the field following an 80-
acre application of M1691, XeendiMax, or the XtendiMax + PowerMax tank mix. The deposition
estimates represent high-end values that may occur in the direction the wind is blowing during
meteorolpgical conditions that are least conducive to gas dispersion. For the alr concentration
studies, PERFUM was used (o estimate dicamba air concentration estimates for several downwind
distances from the edge of the Held following an B0-acre application of M1691, XiendiMax, or the
AdendiMax + PowerMax tank mix. Adduionally, air concentration estimates were made for four
different averaging times, including 1. 4, 8, and 24 hows.  As a comservative measure, these
estimates represent the 95th pereentile of the range of dicamba concentrations at cach distance at
different directions from the field based on the effects of the wind divection and varistions in
meteorological conditions. Thus, the air concentration estimates represent high-end values that
may ocour i the direction the wind is blowing during meteorclogical conditions that are least
conducive to gas disperston,  The dicamba air concentration predicted by cach AERMOD study
are below both the NOAEBU used by EPA in us 2016 risk assessment and the refined NOAEC later
determined by Monsanto at EPA’s request.

A Al Concentration and Deposition Modeling Submitted Prior to the 2016
XendiMax Registration

As recommended by EPA, priov 1o the 2016 XiendiMux registration Monsanto used the
peak flux data from the Texas and Georgia field studies 1o model upper-bound peak acud deposition
and alr conventration following XtendiMas applications in three locations, M-7768 Review of
EFED Acvions at &, MRIDs 49925801 & 49025502, EPA compared these air concentration resulls
to the NOAEC discussed s Section LA, Based on that analvsis, EPA determined that “the
predicied upper bound peak air concentration values for the M- 1768 formulation are easentially at
or below the sovhean vapor-phase NOAEC” M-I788 Review of EFED Acrions w0 6. EPA
acknowledged certain uncertaintics in its analyses, but concluded that “the amount of unvertainty
111 the exposure estirnates 1s small enough that 1t is very unlikely that the exposure will exceed the
effect threshold (NOAECYL” . av 7. Thus, EPA concluded, no buffer—other than already
applivable for spray drift—was necessary 1o address any concerns regarding volatility, M-775X
Review of EFED Actions a1 3.

B. New Air Concentration and Deposition Modeling Submitted Pollowing the 2016
Registration

I 2007 and 2018, Monsanto conducted new PERFUM and AERMOD modeling 1o
supplement the modeling previously porformed in 2015, The recent additional studies wsed the
peak Hux data from the postregistration Australia, Texas and Anzons XtendiMax tank max field
trials to caloulate air concentration and deposition in the same threg locations previously modeled
(Raleigh, Novth Caroling; Lubbock, Texas: Peoria, Hlinois). The results of the new deposition and
air concentration modeling further demonstrate that, in a wide range of weather conditions and
geographies, the commercial-scale application of XtendiMax will not result in air concentrations
that will impact plant height outside the feld.

16
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i. Deposition and Alr Concentration Modeling for o Spray  Solotion
Containing MON 76980 Mixed with MON 79789 and Intact - Ausiralia
(MRID SOR06RO2)

Using the flux rates determuned by the Australia field study {MRID 306068013, Exponent
modeled the alr concentration and dry and wet deposition estimates of dicamba that could
potentially ocour downwind following application of the XtendiMax tank mix.

AERMOD deposition estimates: At 5 meters from the edge of the field. the maximum 24-
howur average dry deposition ranged from L3107 to 2.8=10-6 g/m® and the maximum wet
deposition ranged from 1.3x107 10 2.5x107 g/m®. At the same distance, § meters from the edge
of the field. the 90th percentile dry deposition ranged from 8.8x107 1o 15«10 g/m®, and the 90tk
percentile wet deposition ranged from 3.4x107 to 1.4x<10® g/m®. The results of the AERMOD
modehng showed comparable deposition rates for Raleigh, Peoria and Laubbock, but that were
slightly higher for Raleigh.  As expected from general principles of air dispersion modeling,
deposition declined with distance from the field

2d-honr PERFUM ar concentration estimates 5 m downwind from edge of ficld: The
estimated concentrations ranged from 2.9 1o 4.4 ng/m’. The Raleigh dataset produced highest air
concentrations, and the concentrations declined with distance from the field, The concentrations
alzo declined with higher averaging umes because variability in wind divections resulis
conventrations declining over longer averaging times at a given location,

The results of the air concentration madeling are below both the NOAEC used in the 2016
registration and the refined NOAEC later determined at EPA’s reguest. Thus, these new duts
further confum EPACs conclusion in 2016 that no buffor is necessary o address any coneerns
regarding volatlity,

2. Deposition and Awr Concentration Modeling for Dicamba Formulation
MON 76980 Mixed with Formulation MON 79739 — Tesas (MRID
0578903}

Using the flux mies determined by the postregistration Texus field study (MRID
SO5TER03), Exponent rndeled the dicarnba dry and wet deposition and alr concentration estimates
that could potentially vecur downwind of an application of the XtendiMax tank mix.

AERMOL deposition estimates: For the fluxes from the bare ground at 5 meters from the
edge of the feld, the maximum 24-hour average dry deposition ranged from 44531077 10 750 (Y
 ¢/m” and the maximum wet deposition ranged tfrom 3.59x107 10 845107 g, At the same
distanve, 5 meters from the edge of the field, the 90th percentile dry deposition ranged from
23910% 10 4, 12x10-6 g/m?, and the 90th percentile wet deposition ranged from 6.80x107 1o
3.94x10°% gim’. For the fluses from the cotton fields, at § meters from the edge of the field, the
maximum 24-hour average dry deposition ranged from 3.33x107 0 6.05x10° g/m’ and the
maximum wet deposition ranged from 348107 10 7.28x 107 ghm®, At the same distance, 5 meters
from the edge of the fleld, the 90th percentile dry deposition ranged from 1.91x10% 10 3.28x10®
gfm?, and the 90th percentile wet deposition ranged from 570x107 10 2.62x10% wim?.  For
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meteornlogical sites, the highest concentrations were for Raleigh, Noth Caroling, and deposition
declined with distance from the field,

24-hour PERFUM uir concentration estimates 5 m downwind from edge of field: Estimated
concentrations ranged from 10.0 to 15.6 ng/m” for the fluxes from the bare ground, and from 8.1
to 12.6 ng/m’ for the fluxes from the cotton field. The Raleigh and Peorta meteorologicul datasets
produced similar alr concentrations. while the concentrations were lower in Lubbock.  As
expected, the concentrations declined with distance from the field,

The results of the atr concentration modeling are below both the NOAEC used 1 the 2016
registration and the refined NOAEC later determined at EPA’s request,  Thus, these new data
further conflrm BEPA’s conclusion in 2016 that no buffer is necessary to address any concerns
regarding volatility,

3. Deposition and At Concentration Modeling for Dicamba Formulation
MON 76980 Mixed with Formulation MON 79789 — Anzona

Using the flux rates determined from the Arizona field study, Exponent modeled the
dicamba dry and wet deposition and air concentration estimates that could potentially ocour
downwind of an application of the XiendiMax tank mix.

AERMOD deposition estimates: At S meters from the edge of the field, the maximum
Z4-hour average dry deposition ranged from 11x10° 1Ox107 g/m® and the masimum wit
deposition ranged from 6.5x10% 1o 1.5x107 g/m. A1 the same distance, 3 meters from the edge
of the field, the 90% percentile dry deposition ranged from 5.9x107 1o LOx10™ g/, and the 907
percentile wet deposition ranged from L7x107 0 9.2x 107 g/, For meteorological sites, the
highest deposition fevels were compurable for all three sites, with the highest modeled deposition
found at Peoria and Raleigh. Deposition declined with distance from the held.

Z4-hour PERFUM air concentration estimates 5 m downwind from edge of field: Estimated
concentrations ranged from 2.3 1o 3.6 ngfy . The meteorological dataset for Ruleigh produced the
highest air concentrations. As expected. comeentrations declined with distance from the Hield,

The results of the air concentration modeling are helow both the NOAEC used in the 2016
registration and the refined NOAEC later determined at EPA’s request.  Thus, these new data
further confirm BEPA’s conclusion in 2016 that no buffer is pecessary w address any concerss
regarding volatility,

L 85 Analysis of All Submined Alr Concentration and Deposition Modeling Results
The results of all deposition and air concentration modeling conducted before and after the
2016 registration are below both the NOAEC used in the 2016 registration and the refined NOAEC

determined at EPA’s request in 2017 (Figure 3). Thus, voelatility due 1o XendiMax applications
will not result in dicamba air concentrations that would have an adverse effect on plant beaght.
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Figure 30 Comparison of PERFUM air concentration estimates to NOAEC and refined NOAEC

Although not considered an apical endpoint by EPA Tor use in risk assessment,
symptomology of potential dicamba exposure (0 sovbeans can be qualitatively evaluated using a
visual rating system {e.g.. Frans and Talber (19773, Behrens and Leuschen (19795 and Sciumbato
et al (20041, In these rating systems, 3% sympromalogy correspends 0 a slight orinkling of
fenves and represents the lowest level of potential exposure that can be determined under field
conditions,  In order to understand the potential for exposure outside of the application areas,
maximum off-target air concentrations that were modeled based on measured flux results from
feld studies were compared to the alr concentration that resulted in 3% symptomnlogy (312
ngfny't reported in Gavlick (2016). The dicamba air concentration maodeling studies show that
volatihity due to MI691. XtendiMax and XiendiMax tank mix applications will not result in
dicamba air conventrations that would cause 3% visual symptomology for any of the locations for
wineh these data are avatlable (Figure 43
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Figure 4: Comparison of PERFUM modeled air concentration estimates to 5% visual
symplomology concentration
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V. MODEL VALIDATION CONFIRMS AIR DISPERSION MODELS
ACCURATELY REPRESENT OFF-TARGET AIR CONUCENTRATIONS

Both field studies and mathematical modeling tools have been used to evaluate pesticide
Josses due to off-target movement post volatilization. Modeling tools have the advantage of being
able 1o be run over a long-time pertod (o represent a wide range of environmental conditions under
which applications can be made, thus allowing the assessment of the probability and eisk of vapor
transport 1o off-target areas. It is neither feasible nor practical to conduct the quantity of hield
studies over a range of conditions that can be modeled using established regulatory mathematical
models. Furthermore, o fsk-based approach for off-target assessment i3 sensible i a regulatory
setting, where conservatism can be built at different levels 1o provide adequate margin of safety,
For exarnple, EPA PERFUM model in regulatory nsk assessments,

i order to further confirm the utility of air-dispersion models such as PERFUM and
AERMOD for use in regulatory risk assessment, and as part of a GLP field study conducted on 20
acres of post-emergent glyphosate-tolerant soybean sear Maricopa, Arizona in May 2R
Monsanto collected additional meteornlogical information and conducted an expunded the off-
field air sampling program to facilitate air dispersion modeling verification, The expanded off-
field air sampling program included eight perimeter samplers placed at 5 m {4 & 1) from field edge
that continuously measured dicamba air concentration aver each of the 6 sampling periods (totaling
63.6 hours after application).  Dicamba air samples were also collected al the center of the figld
for the duration of study and was then used to calculate flus using EPA-recommended methods
(i.e. aerodynamic and integrated horizontal Hux), The scrodynamic fux was then used as input o
the AERMOD maodel along with relevant meteorological data collected during the study. The
predicted atr concentrations were then compured to measured perimeter aly concentrations ouside
of the field that were collected throughoul the duration of the study to confivm suitability of air-

20
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dispersion models for dicamba off-target movement due 1o volagliny®. The swong level of
agrecment between predicted and measured concentrations was determined using percent bias
(PRIAS) mode! evaluation statistics. PBIAS measures the average tendency of predicted data to
be larger or smaller that their measured counterparts.  The results of the PBIAS evaluation
indicated that the predicied concentrations are within 15% of thetr predicted counterpants {Figure
53 The predicted results show close agreement with measured concentraiions, which confirmed
that air dispersion models such as PERFUM and AERMOD are representative of potential oft-
target movement of dicamba following a representative commercial-scale spray apphication
following lubel directions. Purthermore, the sound underpinnings for the models can be used
probabilistically to conservatively estimate risk to provide adequate margin of safety.

Figure 5: Relatiowship between meusured and predicted off-target aiv concentrations using
location-specific flux and meteornlogical information
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Vi, SPRAY DRIFT DATA

AL Spray Drift Field Study Results Prior to the 2016 Registration

Dift exposure is “the principal dsk issue” associated with the new uses of dicamba. Finaf
Registration of Dicamba on Dicamba-Tolerant Cotten and Sovbeas at 17-18. In reaching its
deterrmination that a 110410 downwind, tn-field buffer wans necessary to protect off-target species
from the effects of spray drift, EPA analvzed spray drift modeling, a spray drift droplet deposion

1t should be noted that this location-specific modeling was conducted in addition to the PERFLUIM
and AERMOD modeling that was conducted using lovation-specific flux information and
historical regional meteorlogical information that provides a robust probabilistic assessment of

potential offiarget movernent due 1o volatility,
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study, and multiple field trials each with multiple doift sceparios. EPA summarized those results
m multiple record documents, including voluminous addenda. & M-1788 Review of EFED
Actions; US. BEPA, Dicamba DHGA: Second Addendum to the Environmentad Fate and Ecological
Risk Assessment for Dicamba DGA salt and ity Degradaote, 3,6-dichlorosalicviic acid (EWCRA) for
the Section 3 New Use on Dicomba-Tolevant Sovbean at 2-6 (Mar, 24, 2016) Therginafter Second
Addendum}; UL, BERA, Addendiom 1o the Environmmental Fate and Ecological Risk Assessment for
the Section 3 New Use of on Dicamba-Tolerant Sovbean, 4-8 (May 20, 2013} [heremafter Firg
Addendum]. Based on a weight of evidence approach and the results of spray drift modeling using
the AgDRIFT model. EPA estimated the 90ih percentile for the average distance of extra-course
and ultra-couwrse droplets from the field at 107 feet for a 0.5 Iby ae/A applicstion.  Second
Addendum at 2-4; First Addendur at 5-7. These results were Rurther supported and confinmed by
the result of cight spray ficld trials that were conducted under varying field conditions (o represent
a range of application scenarios. fd. at 7-8. In addition, a Texas field deposition study showed
that dicamba would be present in amounts below the no-etfect rate (NOER) a1 distances closer
than 110 feet from the edge of the field) the corresponding distunce in which the deposttion was
eguivalent to the NOER (e, no-effect distance) was 77 ft. MRID 49770301, Accordingly, 10
prevent against the risk of effects from spray dritft, BEPA conservatively requived a HO-{oot
dewnwind, in-field buffer when applying XtendiMax at the 0.5 b ae/A application rate, and a
220-fo01 buffer when applying at the 1.0 b a.e /A application rate. First Addendum at 18,

B. Spray Drift Field Study Results Following the 2016 Registration

Following the 2016 registration, Monsanto conducted an addiional spray drift field study
in Arizona {which was in conjunction with the volatility field study discussed above i Seenion
LB.2). This field study evaluated spray drift by measuring the amount of dicamba that was
deposited onto a total of 18 filter paper pads located along cach of three ransewts, perpendicuiar
to, and downwind of, the spray arca at the following approxinate distances: 3, L 15, 20, 25, 30
meters outside of the application area. Measured deposition rates downwind of the application
area declined as distance from the application ares increased and ranged from Q.000401 w©
0000132 on fraction of applied basis (Figure 6}, No dicamba was deiected in the upwind
measurements,

I
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Figure 6: Spray drift deposition was less than the no-effect rate for all downwind sample distances,
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These results are consistent with and confirmatory of {1) EPA’s 2016 determination that
no spray drift would occur outside of the THO-f buflor area o ansounts that could have an effect
on plant height, (27 8 Texas field deposition study that showed that dicamba would be present in
amounts below the no-effect rate (NOER) at distances less than 110 feet from the edge of the field
{MEID 49770301 These resalls also corroboraie the plant effects results that were observed in
the same Tield study and described 1n the following section,

YiIL  PLANT EFFECTS DATA SHOWS THAT SPRAY DRIFT IS THE PRIMARY
MEAMS OF OFFSITE MOVEMENT

The Arizona spray drift and volatility field study also measured the relative contributions
of spray deift and volatidity on visuad symptomology. Plant heights and visuad symptomology were
measurad approximately 14 and 28 days post-application on ten plants at each distance along each
transeet {5, HL 18, 20, 25, 30 my. Transect areas of approgimately 30 m upwind and downwind
of the application area were covered with tarps during application and for 30 minutey after
apphication concluded in order o solate the effects of volatlity versus spray drift, Plants not
covered by the tarps were exposed to dicamba caused by spray drifl, whereas plants covered by
the tarps were exposed 1o very little spray drift.. Thus, by comparing visual symptomuology and
plant heights from both tarped and un-tarped areas of the field, Monsanto determined the relative
contributions of volatilty and spray doft to off-target movement.,  Visuad sympiomology was
assessed on g scale of O 10 100 with O representing no visible plant response and 100 representing
cornplete plant death. This plant response rating scale was consisient with visual response ratings

23
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described in Frans and Talber (1977), Beluens and Leuschen {19791 and Sciumbato et al. (2004
I addition, cross-checks were implemented (o ensure consisiency across raungs,

Downwind symptomology was observed for un-tarped dicamba-sensitive soybeans locuted
downwind of the application area; this symptomology decreased as distance from the sprayed ares
wereased. No symptomology was observed for plants that were located under the tarps during the
spray application at 28 days after treatment (Figure 7).

Figure 7: Downwind symptomology results for deift (untarped) and volanibity (tarped) transects
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Although the results showed some downwind visual symptomology from spray driftinside
the buffer distance, there was no statistically significant difference in plant heights for tarped and
un-tarped soybean plants located downwind from the application area (Figure 8). Thus, although
visual symptomology occurred within the buffer distance for soybeans exposed 1o spray dnift, this
symptomology was not sufficiently significant at any distance o result in reductions in plam
height. This shows that spray drift levels were not high enough to reduce plant height, which is
fully consistent with, and experted, given that the measurement of deposition were rates less than
the NOER for plant height in all downwind locations. Indeed, o recent University of Missoun
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reduction in or impact o soybean vield.” Just as importantly, the upwind Pyolatility” transects
showed no impact at all on plant height at any distance from the field.

Figure 8 Downwind plant height results for drift (untarped) and volatility {tarped} ransecis
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These results further confirm that spray drift——not volatility—is the primary route of
exposwre Tor the off-larget movement of dicamba.

? Moreover, five percent symptomnlogy equates to shight crinkling in terminal leaves, but
terminal bud growih is not inhibited and there therefore §s no impact on yield, (Purdue

i
&

Elorversity, 2017
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1A, 2007 SOYBEAN AND COTTON YIELDS: NATIONWIDE AND IN PARTICULAR
STATES

A Nabonwide Producton and Yield

On a nattonwide basis, total LS. production of soyheans and cotton hit record high levels
in 2017 —notwithstanding a “punishing drought” that plagued the Northern Plains from May
through the remainder of the vear and “eoratic ramfall” that depressed other Midwestern sovbean
vields.'" Although increased soybean and cotion acreage in 2017 was one relevant factor in these
record production totals, nationwide per acre soybean and cotton yields were also higher than those
of any prior vear in U.S. history, except for sovbean per acre vields in 2016.' {The 2016 growing
season saw more favorable Midwesters weather conditions, which contributed to the extraordinary

vields that year.””) The success of 2017 soybean and cotton crops is reflected in USDA and other

* Soybean production in 2017 totaled a record 4.39 billion bushels, and upland cotton production
is estimated to be 213 million 480-pound bales. the highest totals reached by ULS. cotton growers
in the prior decade and a 24 percent increase from the 2016 season. 2017 Crop Production
Summary  ab 122-23; see USDA, Notional  Agricoltural  Stalistios Serviee,
hitpscfquickstatsnass.usdagov/ dast visited July 28, 2018y {select Program: Survey, Sector
Crops; Group: Field Crops; Commodity: Cotton; Category: Production: Data e Cotton,
Upland-Measured in 480 LB Bales: Domain: Total; Geographic Location: Mational, Time: 2018
through 2U06; Period Type: Annualy (showing 2017 upland cotton production levels as highest in
the priov ten vears), Notably, two types of cotton are grown in the United States—upland cotton
and pima cotton. Of that, 98.1% harvested s upland cotton. 2017 Crop Production Summary at
62.

" United States Department of Agriculture, National Agricultural Statistics Service, Crop

Production Sypunary at 1o {Jan. 208y
hitpfusda mannlib.cornell eduwfusda/currentCropProdSw/CropProdSu-01-12- 2008 pdt (72017
Crop Production Sumimary ™).

2 Bee USDA, National Agricultural Statistics Service. https//quicksiuts.nuss nsdagov/ ast
visited July 25, 20108y (select Program: Survey; Sector: Crops: Group: Field Crops; Commeodity:
Sovbeans; Category: Yield: Data Item: Yield Measured in Bu/Acre; Doman: Total: Geographic
Location: Nattonal; Thme: 2018 through 1924; Period Type: Annual) (showing national soybean
vielkd in 2017 as bested only by 2016 national year, which is the highest on record) Ser USDA,
Mationad Agriculiural Statistics Service, httpsi//quickstats.nass.usdagovd (ast vistted July 25
20 H) (select Programe Survey; Sector: Crops; Group: Field Crops; Commeodity: Cotton; Category:
Yield; Dan e Cotion, Upland- Yield Measured in LbiAcre; Domain: Total) Geographic
Location: National, Time: 2018 through 19545 Penod Type: Apnual) (showing national cotion
vield in 2017 (893 Ih/acre) as highest on record ).

B iUnited States Department of Agriculiure, National Agriculiursl Statistics Service, Crop
Production Summary at HIS {fan, 2017y,
hitpfusds mannliboornelledu/usde/nass/CropProd S/ 201052017 A ropProdSu-01- 122007 padf
{“In the Midwest, showery weather and the absence of exteerne heat tueled revard-high . soybean

v

vield and production.”), To be sure, comparing 2017 national soybean yields (491 bufacre}
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publicly avaitable production/yield data and in public comments by national grower organizations,

who in amicus briefs in pending litigation expressed the following views:
Sovbean Growers Association

® “With the benefit of Xiendimas, sovbean growers set record production and
crop vield levels during the 2017 growing scason.”

# “Soyhean yields set rocords in nine states where Xiendimax was uned.”
® “With Xtendimax, soybean growers have demonstrated the ability to control

slyphosate-resistant weeds and weed seed banks and set record production
and vield levels on a record number of acres planted. Requiring soybean
growers 1o battle glyphosate-resistant weeds without the critical benefit of
Kiendimax is sure to diminish production and vield levels and reduce
control over weed seod banks. in turn disrupting growers” contributions o
the food supply and agricultural economy and reversing envirommental
henefits, not enly in the imumediate future but also for years to come.”

Nagional Cotton Council:

® “I'Tihe importunce of dicamba—a herbicide that histovically bas been
registered for use on other crops, but which the development of herbicide-

resistant eottonseed has rendered safe and cost-effective for use on colton—
cannot be overstated. While previous formulations of dicamba have been
registered for many years, the EPA concluded that the new formulations
registered for use on the dicamba herbicide-tolerant crops pose less visk than
previous formulations.”

® The BPA. in fact, reached the same conclusion that colton growers auroess
the vountry have reached based on their experience: Dicamba herbicides are
an extremely effective tool whose potential harms can be safely cabined.
{ndeed. sceess to the dicamba chemistry in its improved formulations has

against 2015 national soybean vields (48 bufacre) is a more reliable comparison, where in 2045,
Midwest farmers suffered from a “much more unfavorable rainfall distribution.” United States
Department of Agriculture, National Agricultural Statistics Service, Crop Production Summary @l
&4 (lan. 2016}, available athtipsifwww nsda.govinass/PUBS/TODAYR P /cropan 6.pdl (hurther
identifying that “torrential late-spring and early-summer downpours in the fower Midwest led 1o
flooding and planting delays, following by a late-sumimer turn toward dryness that stressed poorly
rooted corn and sovheans ),

M See Brief of Amict Curise Amertoan Sovbean Association and American Sugarbeet Growers
Assnciation, National Fam. Farm Ceoalition v. EPA, No, 17-70196 (E.CF. 126-2)

S
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become crucial to a grower's efforts o sustain weed control and etfectively
rotate MOAs [“modes of action”].”?

B. Specific State and County Yiekl Data

Although certain litigants have contended that off target movement from multiple dicambs
herbicides had widespread viekhd effects on sovbean and cotfon crops n specific locatinns where
growers complaimed about dicamba apphications, publicly available vield data demonsirates
otherwise. Yields in Arkansas and Missouri provide two good examples. The two states received
the highest number of grower dicamba complaints—by far-——but also saw extremely positive
sovbean and cotton vields per acre.™  Arkunsay alone accounts for roughly 36% of all the
nationwide complaints of alleged dicamba drift in the 2017 growing season.’” But Arkansas also
reported the highest vields per acre in the state’s history in 2017.% Even more telling are the vields
per acre veported from the specific counties in Arkansas where farmers reported the greatest
number of alleged dicamba complaints. According to the Arkansas Plant Board. as of August 25,
20817, reports of alleged dicamba drift reached double- or triple-digits in ten counties i the state.”

¥ See Brief of Amict Cariae National Cotton Council of America, Nattonal Fam. Farm Coalition
v. EFA, No, 17- 70196 (ECF 1I8-2)

' For the purpose of cataloging the number of alleged complaints. we cite information compiled
by Dy, Kevin Bradley of the University of Missoury, a5 his compilation purportedly collects the
unveritied reports made to all state sgricultural agencies as well ay wformation collected from
upiversity exiension weed scientists.  Bradley’s “Final Report on DHeamba-Injured Sovbean
Acres” {October 343, 200 may b accessed at
25, ZHHE) Bradley Report™). Bradley indicates that in 2017, Arkansas growers made 986
complaints and Missoun growers made 310 complaints relating to alleged damage 10 soy aoreage.
To our knowledge, there are no estimates avalable from any source relating to alleged dicamba
darmage o cotton. We note, however, Dr. Bradley™s acknowledgement that his “complaint”™ 1otals
are unofficial “estimates”™ that do not reflect any conclusions of investigations by the state
regarding whether the application of XtendiMax or of any other dicamba product was responsible
for the purported damage nov the degree of any symplomology or potential vield impacts.

Y See Bradley Report {Arkansas growers made 986 complaints, alleging 900,000 acres of damaged
sovhean from dicamba drift),

¥ See USDA, National Agricultural Statistics Service, hitps:ffquickstatsnass.usda gov/ (last
visited July 25, 2018) (select Programm: Survey: Sector: Crops; Group: Freld Crops: Commaodity:
Sovheans:; Category: Yield; Data Itenn Yield Measured tn Buw/Acre: Domain: Total: Geographic
Location: State; State: Arkansas; Time: 2018 dwough 1924 Period Tyvpe: Annualy (showing
Arkansas” sovbean yield 1n 2017 {31 bw/acre) as highest on record).

Y Arkansas Dicamba Task Force Report at 26, During the 2017 growing season and for a few
weeks thereafter, the Arkansas Plant Board posted onling 2 map tracking complaints posted in
various counties. The Plant Boaed has since taken down this map, but a scresushot of the map as
of August 23, 2017 is available at the following website that indicates the same complaint numbers
showa in the Arkansas Dicamba Task FPoree Report: Evan Allgood. ClassAction.com, “Dicamba

IA
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But in every single pne of these ten counties, 2017 sovbean vields increased from 2016 levels.
Migsissippt County—which alone sceounted for 240 complaints of alleged dicamba drift—saw 2
15.9% increase in sovbean yields per acre from 2016 levels. Crittenden County {with 184
complaints ) repm“‘fcd a 2006% incresse in vield per acre. Ursighead County (%2 complaints)
esperienced 8.9% increase.  Poinsett County (89 complaints) saw a simular 8.2% mcrease.
Sovbean vields per acre mereased by 11.7% in Saint Francis County (88 complamts) and Lee
County {67 complanis) saw a similar increase at 11.5%.  Phillips County (48 complainis)
expirienced an 8.2% increase: Cross County (45 complainte) a 7.1% increase; Monroe County (22
complaints) 2 9.2% increase; and Clay County (15 complaints) a 17.1% increase.®’ These data
show that there s no negative correlation between complaints reported and purported or actual
decreases in vield per acre, as every one of the counties with the highest amounts of complaints
within the siafe with the highest amounts of complaints experienced significant improvemenis in
vield per acre, *

Sissouri’s 2017 soybean vield data s similar. Missount's soybeun production s
comventrated In the southeastern portion of the state in an area known as the “boot heel”
According 1o the Missourt Department of Agriculture, complaints of alleged dicamba damage in
the 2017 growing season were concentrated in that region of the state, where there wore at least
179 &n},pim;mr: But every one of the “boot heel” counties experienced marked moreases in

Complaints in Arkansas Approach LK Mark™, htipsiiwww classaction.com/news/dicamba-
complunts-arkansas! (last visited July 28, 2018)

" Compare Avkansas Dicamba Task Force Report at 26 (indicating numbers of reports of
purportedly dicamba-injured acreage in counties in Arkansasy apainst data available for vields
Arkans: comnties  from USDA,  National  Agrcultural  Statistics Service,
bripsifguicksiats nassasdagov/ tast visited July 25, 2018) (select Program: Survey; Secton
Crops: Group: Field Crops; Commodity: baﬁ»}bwm, Categor y. Yield: Data ltemy Yield Measured
in Bu/Acre: Domain: Total, Geographic Level: County: State: Arkansus; Counties: Mississippi,
Crittenden, Craighead. Potnsett, Saint Francis, Lee, Cross, Monroe, Phallips, Clay: Select T
2016 and 2017 Period Type: Annual) (showing sovbean vields grew hetween 2016 and 2017 for
Mississippy, Crittenden, Craighead, Poinsett, Saint Francis, Lee, Cross, Momnroe, Phillips, and Clay
COuInties

' For exm ng He, Mississippt County yvields increased from 4582 bufacre (20161 1o 367 bufacre
2017y Unnenden County tnoreased from 437 bu/acre (2016) 1o 52.7 bufacre {2017y Cross
County inore 'h&,%j from 47.7 bufacre (2016} to 511 bufacre (20171 Lee County increased from
43.5 buduore (20163 10 485 bufacre (2017), Monroe County increased from 43.2 bu/acre 20161 10
47.2 bufaore {20073 and Phillips County increased from 48.9 bufacre (2016) to 529 bufacre
(2073 See USDAL Natianai Agricultural Statistios Service, httpsifguickstats nassusda.gov/ (las
Visit mi July 23, 2008) Gelect Programe Survey, Sector: Urops; Diroup: Field Crops: Commodity:
Roybeams, Untezory: ‘i{ldd; Data Irern: Yield Measured in Bu/Acre: Domaine Totah Geographic
Level: County: State: Arkansas; Counties: Mississippi, Crittenden, Cross, Lee, Monrog, Phillips;
Select Timer 20060 and 2007, Perind Type: Annual)

* See University of Missourt, Division of Plant Scientists, Off-target Movement of Dicamba in

Mivsousi. Where Do We  Go  From  Here? {August 21, 2017 availeble
24
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sovbean yvield per acre. Buotler County (14 complaints) experienced a 23.8% inorease m soybean
yield per acre in 2017 as compared against 2010 vields, Dunklin County (21 complainiy
experienced a 23.7% increase, and New Madrid County (23 complaints) saw a similar 24.9%
improvement.  Mississippt County (with the greatest among of complaints—30) expenenced a
O 8% increase in sovbean yield per acre. Pemiscot County (11 complaintsy saw a 17.8% mncrease:
Scott County (16 complaints) experienced an 8% increase, and Stoddard County (32 complaints)
saw 4 $.5% increase, The final county, Cape Girardeau (10 complaints), saw a 2.9% wcrease in
yield per acre over 2016.%  Arkansas and Missouri reported increases in state-wide cotton yield
per acre as well, ™
Tennessee provides another helpful example. Although reliable county-level information
regarding complaints about purported dicamba drift has not been made publically available, USDA
vield data confirms that Tennessee saw record vield per acre for soybean n 2017, despite 132
grower complaints about alleged dicamba off target movement, “ illinots is another interesting
case. Despite the negative impacts of “erratic” weather in the 2017 growing season, the state’s
2017 sovbean vield data (59 hu!acre} is only negligibly smaller than the state’s vields recorded in
record vear 2016 (59 bufacre)™ Wlinois 2017 yields were greater thun those of 2015, 2014,
wm 3and all other prior years—despite numerous complaints of alleged dicamba daft in 2017, -

Of course, it was not just Arkansas, Missouri, Tennessee and Hlinois that expenenced
successes in soybean and cotion yields in 2017 despite alleged dicamba drift complaints. Although

https:/fipmanissourtedu/IPCM/201 78O arget_movement/ (ast visited  July 250 2007
{indicating numbers of reports of purportedly dicamba-injured soybeans in Missourt boot heely.

2 Compare, e.g., id. (indicating numbers of reports of purportedly dicamba-injured soybeans tn
Missouri boot heel) againss data available at USDA, Natonal Agricultural Statstics Service.
https:/fquickstats.nass.usda.gov/ (last visited July 25, 2018) (select Program: Survey; Secton
Crops: Group: Field Crops: Commodity: Soybeans: Category: Yield; Data hem: Yield Measured
in Bu/Acre: Domain: Total, Geographic Level: County; State: Missourh: Counties: Butler, Cape
Girardesn, Dunklin, Mississippi, New Madrid, Pemiscot, Scott, Stoddard; Select Time: 2016 and
2017 Period Type: Annual) (showing each of the eight boot heel counties in Missour experienced
hetween a 2.8-24% increase in sovbean vields over 20163, Technically, Bollinger County s past
of the “hoot heel” region as well. That county reported one alleged di camba drift complaint, but
we do not include # in this analysis because USDA does not have yield data availuble for this
COunty,

42017 Crop Production Sumanary at 63,
2017 Crop Production Surmary at 33
2017 Crop Production Summary at 53, 100,

" See Bradley Repon (Hlinois growers purportedly making 245 complaintsy; USDA, Nationad
Agricultural Statistics Service, httpst/gquickstats.nass nsda.gov/ (fast visited July 25, 2015) {nelect
Program: Survey; Sector: Craps; Group: Field Crops; Commodity: Soybeans: Cuategory: Yield:
Diata Hen: Yield Measured in Bu/Acre; Domain: Towl Geographic Location: Siate; State: Hlinos;
Time: 2018 though 1924: Period Type: Annual) (showing national soybean yield in 2017 @
hested only by 2016 national vear, which is the highest on record).
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county level information is not publicly available, USDA swie-level vield data further
demonstrates the trend: farmers in Alabama, Mississippt, North Caroling and Sowth Careling al
set new state records for sovbean on a vield per acre basis in 20177

As noted. drought conditions suppressed yields in Northern plains states while other
Midwestern states experienced other negative weather conditions.”  Indeed, a large number of
those states had relatively few complaints {(compared to Arkansas, Missourt and Tennessee, for
examplel, but felt significant impacts from weather and saw negative yield impacts.”  For
example. growers in Wisconsin reported only four alleged drift complaints but saw a nearly 15%
drop in sovbean vields, and Michigan farmers reported two complaints and sutfered a 16% dyop
in yields !

The appropriate conclusions from this data are plain: Complaints alleging dicamba oft-
target movement cannot be associated with any widespread yield losses on either soybeans or

of the locations from which the highest numbers of complaints arose.

X, AMALYSIS OF 2018 INQUIRIES

As EPA 15 aware, Monsanto voluntarily amplified the XtendiMax label following the 2017
growing season to further minimize the risk of applications that might move off-target i the 2018
growing season. Monsanto also voluntarily requested that EPA change the pesticide classification
for XtendiMax, making it a vestricted use pesticide for 2018, As a result of these changes:

¢ Niendimax can be applied only by a cornified applicaton

¢ NiendiMax applicators are subject to recordkeeping requirements that allow BEPA
and state regulators 10 better track when and where dicamba products were sprayed
and under what conditions;

¢ XiendiMax applicators must complete dicamba-specific applicator training;

& XrendiMax can be applied only if maximum wind speed is between 3 and U miles
per hour, reduced from a maximom of 15 mides per hourn

I s - - . - s -
02017 Crop Production Summary at 122-23

Il 2t 110

2017 Crop Production Summary at 110 See also Bradley Report (indicating complaints made

in Hlinos, lowa, Kaosas, Missouri, North and South Dakoia, and Nebraska along with Wisconsin,
Michigan, Ohio, Indiana and Minnesota)

* Bradley Report: Crop Production Summary at 33, Growers in Wisconsin snd Michigan do not
produce eotton of any type, cither. fd at 63,
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e XtendiMax cannot be applied between sunset and sungise, preventing applivations
when temperature tnversions that exacerbate off-site movement are more likely to
neeur;

s XtendiMax applicators recetve addittonal guidance about proper tank hygiene 1o
prevent contamination; and

¢ XiendiMax applicators must identify and record the presence of sensitive crops near
the application site [0 increase awareness of the risk o these crops.

As described, our efforts to evaluate hundreds of telephone calls regarding alleged off
target movement demonstrated a range of specific circutnstances, including neighboring dicamba
applications over corn i many locations, issues with crops impacted by other non-dicamba
herbicides, crops impacted by other phenomena such as disease or weather, applications that did
not comply with required label conditions, and many circumsianves where the crops at 1ssue were
not actually impacted, much less impacted by any herbicide application. As has become evident,
the number of complaints received does not necessarily corvespond with any actual “injured”
acreage associared with dicamba.  Indeed, we urge extreme cantion in assuming any level of
acreage injured simply based on the number of complaints identified.  Without specific
evaluations, any assumptions of what actually occurred on the field are pot possible, and 1 s
certainly not possible to cquate the number of calls received with any allegedly hurmed acreage
totals.  Any such assumptions would be unscientific,

Indeed. although we have completed 450 untque evaluations as of July 18, 2018, the
asumber of acres allegedly associated with off-target divambin moverment

1o
caused by a range of
issues not implicating proper applications of XtendiMax—were only 14,345 acres

The available evidence shows that applicators have had greater success in avoiding
applications that move off-targer in 2018-—likely due in part to the training by Monsanio of
approximately 96,000 growers who apply XtendiMax, Indeed. as shown in the following chans,
the number of inguiries made to Monsanto regarding possible off-target movement decreused
dramatically in 2018 as compared 1o the same date in 2017 (468 as of July 19, 2018 as compared
o 1007 on the same date in 2017), even as the total acreage of Xtend sovbean and cotton nearly
doubled:

Lk
P
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Figure %: Comparison of off-target movement inguiries — by date {2018 versus 20173

i
=53

This is in sharp contrast to the circumstances reported in the Siate of Arkansas, whers Xiendibax
was not approved for use in 2017 or 2018, where, according 1o the Arkansas Plant Board, the
overall number of inguiries did not see as significant of a decrease. Because XiendiMax was not
approved for use in the state of Arkansas, growers in that state did not have access to the same
training as growers in other states. Moreover, growers in Arkansas who sprayed dicamba in 2018
would have done so unlawfully, and in most instances, likely would have utilized older. more
velatile formulations of dicamba, which were offered for sale in the state and would not have had
the benefit of fower volatility formulations, or the more protective XteadiMas labeling destgned
(o minimize off-target movement.”

Importantly, as the analysis discussed below shows, the number of inquinies should not bw
construcd as o valid measure of whether “offsite incidents are ... ccourring at unacceptable
frequencies or fevels.” That said, because Monsanto has conducted 2 detailed and robust evaluation
of each inguiry it has received, we have organized this analysis arcund those inguiries. Similarly,
it s imporant 1o recognize that even where a fleld exhibits symptomology consistent with dicamba
exposure. thal symptomology by itself does not mean that there will be an impact on plant height
or vield.  In other words, symptomology by ttself is not necessarily relevant © ERA™s risk
assessment, unfess i is sufficient to tmpact plant height and yield.

Mareover, the overall number of acres allegedly impacted by off-site movement of
dicamba has decreased dramatically tn 2018 as compared to 2017, As shown in the table below,
the number of inquiries have decreased from approximately 37 per million acres i 2017 to 3
iguiries per million acres in 2018, (Nor is there any evidence that the acreage allegedly affected
per inguicy i 2018 is higher than in 20173

g
7
{
{

* Although Xtendimax was not sold in Arkansas in 2017 as well, in that year growers were able
(o apply BASE s Engenia product to Xtend crops. However, according to BASFE, in 2017, BASF
sold enough Engenia to spray only abow half of the acres reportedly sprayed in the state,
supgesting thut rampant use of unregistered pesticides was a significant factor in 2017 as well.
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Figure 10: Comparison off-target movement inquiries — by acres (2018 versus 2017)

Xiend acres a107%
D 2T

«

inguiries ¥53%

Az of July 18, 2018

At the same time, generic dicamba remains widely available — and widely used oun corm.
small grains and pasture land™- and lacks any of the significant formulation advances or label
restrictions that are designed to minimize off-target movement. While it is not approved for in-
crop applications to soybeans or cotton, the following are true for generic dicambe

* s nota restricted use pesticide and can be applied by anyone;

*  Has no requirement for training to teach applicators how to minimize off-arget
movement before they can use the product;

e Is dramatically higher in volatility and in deift potential;

»  Can be tank mixed with any product - including AMS ~ that may further increase
drift and volatility potential

®  Need not be used with a drift reduction agent;
#  {an be applied without any butfer to mintmize downwind off-target movement

¢ Cun be applied using many nozzle-types rather than being restricted only 1o ulira-
coarse nozele types that minimize drift potential;

* Monocots such as corn are not affected by dicamba.

34
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* Can be applied between sunset and sunrise, preventing when femperature
inversions that exacerbate off-site movement are more likely to occur

= {an be applied aenially be applied during high wind events: and
*  Aye subject o absolutely no reporting and recordkeeping requirements.

Because genene dicamba is cheaper than Xtendimax, and approved for use in corn, many corn and
stall grain growers may prefer o use generic dicamba rather than Xtendimax (or any of the other
new formulations). Because generic dicamba sales have increased significantly in recent vears,
apphications of genenic dicamba may be responsible for a portion of the reported incidents of off-
target movernent. There is increased usage of dicamba and dicumba containing pre-mix
horbicides, for wse in corn, small grains, and pastures. due (o the effectivensss of the molecule in
controtling resistant broadleaf biotypes (e, ALS, PPO. HPPD, PSH, glyphosate, and 2,4-13),

Figure 11: Dicamba volume applied by year

Dicamba Volume Applied (Ibs)

Approved (Xrendunas, Hogeats, Fesapan)

5 - Ondy approved for other non IV orop uses

2010 2011 2012 2013 2004 2015 26 2087

>y

Butldiog off of the lessons learned in the 2017 growing season, in 2018 Monsanto
maplemsented an even more robust and rapid process for evaluating inquiries into off tarset
movement, whether reported by herbicide applicators or by non-applicators.  Monsanto’s Field
Engagement Specialists objectively evaluated every inquiry reported to us. Every mguiry call is
answered within two business days, and every field or site allegedly affecied is visited as soon as
possible, with the goal three business days after return call is obtained. For incidents reported by
acw-applicators, the Fleld Engagement Specialists assess the allegedly-injured field 1o identify
symptomoelogy and impacted crops. All relevant facts are documented, including a precise
measure of potentially impacted fields: expert panels. independent from the Field Fagagement
Speciahists, review and evaluate all of the facts collected through this process. The duta collected
theough this process is inputied and mapped in a dutabase with a summary of conclusions ohtained
from the field inquiry.
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As of July 19, 2018, Monsanto had received a total of 468 individual inquiries regarding
off-target movement potentially related to dicamba, Of those, 172 were reported by applicators
and 296 were reported by non-applicators. Review of 450 of those inquinies have been completed
1o date.

Table 8: Total inquin

1A 41 20 6l
1. 32 99 151
N 16 13 29
KS 6 3 )
KY - '

ed
e}

LA H S &
%11 6 3 4]

MN 4 o0 14

MO 1% 15 33
NC 4 4
ND 39 40

1
NE T b 16 23
OH 4 10 14
OK i 2 o2
s 6 11 17
TN 18 18
TX - 3 3
VA 1 :
wi 1 a 1
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Thin in-depth review sesulted in several notable conclusions. First, of the 146 inguiries
reported 1o have uniform symptomology, 60% wore in Blinois. And vistually eff of the impacied
fields tn Hlnots had a higher density of corn, small grains, pasture and other fields surrounding
the mpacted soybeans than Xtend fields.  Given the higher propensity of older dicamba
formuiations to drift and volatilize, coupled with the higher density of fields on which these
dicamba formulations would have been used, the most likely conclusion is that the symptomalogy
was the result of application of older dicamba formulations on those corn or small grain fields that
bordered soybean fields. The remaining ficlds showing uniform symptomology were o a range
of different states, but our analysis o date suggests that the same situation occurred in those other
siates as will, An example of such an inguivy evalnated by Momsante 13 shown below (Map 1)
The vellow shading shows where corn fields are located; blue represents Xitend sovbeans, where
Xtendimag may have been sprayved; red is the conventional sovheans that alleged an impact; and
pink is LibertyLink soybeans. ™

Map 1: Example Inguiry Investigated by Monsanto showing surrounding crop fields

As this iHustration shows, s far more likely that old dicamba sprayed on one of the adjacent corn
fields was responsible for any alleged symptomology than Xtendimax spraved on the Xitend
field——particularly in light of the muny label requirements on the Xiendimax label that are

* The red fag was Monsanto's point of entry and does not pecessanly represent the location of
any dicamba symptomology.
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designed to prevent off-target movement, requirements which are not present on old dicambu and
Group 4 labels used in comn, small grains, or other non-crop uses. This is one of multuple acrial
Hmages we can supply showing these circumstances.

The following table illustrates that corn was adjacent or near to polentially impacted fields
far more often than were Xtend crops. And including other crops where old dicamba may be used
(small grains, pasture, eic.), the numbers are even more disproportionate.

Table 6: Number of reported incidents where Group 4 herbicides may have been used in prox ity
1o susceptible soybean fields (through July 19, 2018)

GRASS/PASTU

*Field reported may have contributed 1o inquiry field symptomelogy

weInchudes unconfirmed but suspeeted Xiend soybeans fields

As noted above, application of these older higher volatility formulations over com or small
grains is allowed under those labels, but of course can result in visual symptomology 1o nearby
soybean ficlds. These older dicamba formulations can be an order of magnitade or more volatile
than Xtendimax, but no buffer is required nor are there any restrictions on apphication during
inversions or periods of high wind, nor any requirements to use ulra-coarse nozzies W mininuze
drift or any restrictions on using tank mixtures that could inerease dnft and volatility,

It is ressonable to consider why such incidents would be appearing for the first fume now.
when old dicamba has been on the market for use on corn. small graing and pasture for decades,
But it is important to recognize that Xiendimax has been the subject of unprecedented publicity
and serutiny, That scrutiny resulted in several positive outcomes, including: a significant drive o
improve label compliance: unprecedented efforts o reduce pesticide drift; unprecedented grower
fraining; and unprecedented recordkeeping to facilitate compliance and enforcement. But that
serutiny also appears to huve resulied in growers noticing - and reporting for the first time - effects

Las
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that likely have been present for vears as a result of off-rarget movement of other pesticides, old
dicambe, and agronomis stress,

Second, and relatedly, in many instances (approximately 6 percent), Monsanto’s in-depth
mquicy revealed that no Xtend field was located near to the alleged meident.  Again, however,
other potential sources (including corn and small grains, where old dicamba can be sprayed) were
(ncated close 1o the field. An iHustration of one such actual field is shown below (Map 23, (Yellow
shading shows where corn fields are focated: green represents trees and grass; red is Libertylink
sovbeuns; and purple is the Libertylink sovbeans that alleged an mmpact.)

Map 2: Fxample Inquiry Investigated by Monsanto showing surrounding crop fields

As noted shove, it is likely that this type of visual symptomology had been ocourring for years but
was not widely vecognized until the recent scratiny of Xtendimax.

Third, the label enhancements and the training conducted in 201 % have had notable sucvess
in helping applicators reduce off-target movement.  For example, only eight applicators
inadvertently mixed AMS in the tank in 201 8—a deamatic improvement from 2017, And overall,
the incidences of non-compliance with the label were spall—uand substantially fewer than in 2017,
Monetheless, label non-compliance was responsible for approgimately 66 percent of the incidents
evaluated by Monsanto to date. The table below shows the types of applicator errors that have
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beern identified in our investigations. {(Note that more than one error could have been veported in
a single mcident.)

Table 7: Results of inquiries evaluated by Monsanto - applicator label compliance
{through July 19, 2018}

'se of Required Buffer 5
Tank Mix %
Approved Nog 3
Boom Height ¢ &

. i .
vvvvv y

Fourth, a detatled review of the symptomology demonstrated, from non-applicator fields,
that in 13 percent of cases, dicamba could not have been the cause of the alleged incident. For
example, i some cases the symptomology was consistent with 2.4-D exposure.

Table 8: Results of inguinies evaluated by Moosanto of non-dicamba symptomology
{through July 19, 2018

, {)iher Group 15

Fifth, system hygienc/contamination improved dramatically this year as a result of the
increased training and the label enhancerments, but remained the canse of approximately 5 percent
of the reported incidents. For example, Monsanto has identified incidents where a tank mixture
was refilled in-ficld from the supplicr, and symptomology was exhibited uniformly across the field,
but was identified where the sprayer skipped areas around the field edge. This area initiated further
conversatinn with supplier and grower to determing hygiene 1ssues with the bulk loadis).

Sixth, the overall number of acres with potential symptomology s low - only 14,345 acres
as of July 19, Monsanto notes here that its detailed, site-specific evaluations provide the best
evidence of actual acres potentially wnpacted.  Although AAPCO has been tracking reported
incidents by state, not all states are participating ~ and those states that do participate may repoit
number of individual incidents but not the acres potentially impacted. And while Dr. Kevin
Bradley has suggested larger numbers of potentially tmpacted acres by state. Dr. Bradley's
estimates are admittedly ancedotal and do pot identify any vield impacts — and in any event arg
generally not consistent with what those states have repotted via AAPCO.
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Seventh, Xtendimax volatility caused few if any incidents of off-target movement. Indeed,
Monsants has identified only eight incidents (less than 1% where volatility gven possibly could
have been the cause - and none of those were confirmed to be caused by volatility as all eight
weidents hud other potential causes as well, The areas are limited 1o defined gradient from source
Held directly adjacent and counld be a result of variable winds, spraver velocity at head row, and/or
boom beight during trnaround. In none of these cases wus uniform symptomaology observed; all
areas exhibiting symptomology we confined to near the field edge adjacent to sowree field
Marenver, any off-target movement of XiendiMax can be addressed effectively through additional
grower training. In sum, the number of off-target movement inguiries reported to Monsanto has
decreased in 2018 even as the number of dicamba-tolerant sovbean acres planted doubled. And
the number of reports of suspected off-target movement per acre of dicarnba-tolerant sovhean
planted has declined by 84% from 2017 o 2018, Moreover, as in 2017, the state with the highest
number of complaints of off-target dicamba damage in 2018 is Arkansas, where Xtendimax is not
sold. Finally, itis important to recognize that even where a field exhibits symptomology consistent
with dicumba exposure. that symptomology by itself does not mean that there will be an impact
on yield, Indeed, as discussed above, 2017 saw record vields in much of the country - and
particularly in areas that saw the highest numbers of dicamba-related complaints. Monsanto would

be happy to provide EPA with more detail about the 201 ¥ incident database, if requested.

Eipally, 1t is important to note the tremendous benefits of XtendiMax, which is a key
comsideration in EPA’s registration decision.  In 2017, 97% of growers surveved who applied
XtendiMax were satistied with weed control. {Angust 2017 survey of growers using XiendiMax ),
Moreover, in 2013 and 2016 Monsanto herbicide system trials, comparing the performance of the
atend crop system to other competing weed control systerss, the use of XiendiMax with Roundup
Ready® Xiend soybeans yielded a 5.4 bushel per acre advantage over the leading aliernative
herbicide svstom,
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Photo raph 1: 2.4-D leaf stra ing ByInp )moh‘iég ;o1 COoLton
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Phoetograph 2: Iron Chiorosis exhibited on young sovbeans
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